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Background: Many children do not meet current UK physical activity (PA) guidelines. Girls are less active than boys
throughout childhood, and the age-related decline in PA, particularly from early adolescence, is steeper for girls
than for boys. Dance is the favourite form of PA among UK secondary school aged girls. Delivering dance sessions
after school could make a significant contribution to girls’ PA. Therefore, after-school dance sessions may be an
appropriate and cost-effective activity through which adolescent girls’ PA levels can be increased.
Design: Two-arm cluster randomised control trial and economic evaluation conducted in 18 secondary schools
across the greater Bristol area. All Year 7 girls in participating schools will receive a ‘taster’ dance session and
subsequently be invited to participate in the project. There is space for up to 33 girls to participate in each school.
Schools will be randomly assigned in equal numbers to intervention or control arms after baseline data has been
collected. The nine intervention schools will receive a 20 week after-school dance-based intervention, consisting of
40 × 75 minute sessions, delivered by external dance instructors. Control schools will not receive the dance
intervention. All measures will be assessed at baseline (time 0), at the end of the intervention period (time 1) and
six months after the intervention has ended (time 2). Our primary interest is to determine the effectiveness and
cost-effectiveness of the intervention to affect the objectively-assessed (accelerometer) mean weekday minutes of
moderate-to-vigorous PA (MVPA) accumulated by Year 7 girls one year after the baseline measurement (time 2).
Discussion: This paper describes the protocol for the Bristol Girls Dance Project cluster randomized controlled trial
and economic evaluation, which is attempting to increase MVPA among Year 7 girls in UK secondary schools.
Trial registration: ISRCTN52882523.
Keywords: Adolescent, Physical activity, Dance, Intervention, After-schoolBackground
Physical activity (PA) is associated with lower levels of a
number of health-based risk factors including insulin,
glucose, blood pressure, body mass and is also associated
with improved emotional well-being and self-esteem
among young people [1]. Despite the benefits of regular
PA, many young people do not meet the current UK
recommendation of an hour of PA on most days of the* Correspondence: Russ.Jago@bristol.ac.uk
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stated.week [2]. PA levels decline during childhood, with the
start of secondary school a key period of change [3].
Girls are less active than boys throughout childhood and
the age-related decline in PA, particularly from early
adolescence, is steeper for girls than boys [3].
Organised after-school PA programmes that focus on
increasing PA opportunities for a wide group of ado-
lescents could be an effective means of engaging inactive
adolescents in PA [4]. A systematic review reported that
there had been five evaluations of after-school PA inter-
ventions that had employed objective evaluation methodsd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited. The Creative Commons Public Domain Dedication
ain/zero/1.0/) applies to the data made available in this article, unless otherwise
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tive effects on PA while a fourth pilot study reported a
trend towards increased PA when compared to the
control group. Four of the five interventions were well
received by the children and their parents. With the
exception of one study conducted in Spain [6], all studies
were conducted in the USA. Thus, although many UK
secondary schools offer organised after-school PA pro-
grammes, a rigorous and systematic evaluation of this type
of intervention has not been conducted.
Interventions that have been based on psychological
theory have been more successful than those that have
not, and psychological theories can provide key advances
for intervention design as they facilitate the identifica-
tion of key mediators and mechanisms of behaviour
change [7]. Self-determination theory (SDT) [8] may be
particularly appropriate for understanding adolescents’
PA [9] because it focusses on understanding the quality
of individuals’ motivation (e.g. how self-determined their
reasons for PA are). SDT contends that finding ways in
which adolescents can develop a sense of choice and
ownership over their own PA (autonomy), feel compe-
tent engaging in PA (competence), and feel supported
within a broader social context (relatedness) will foster
more self-determined forms of motivation (e.g. partici-
pating for fun or personally valued benefits) which are in
turn positively associated with PA [8,10]. SDT therefore
suggests that PA interventions which target enjoyable
and valued activities and foster perceptions of owner-
ship, competence and belonging, are more likely to
result in a sustained behaviour change.
Dance is the favourite form of PA among UK adolescent
girls [11] and is a desirable activity in which they can
engage [12]. Dance overcomes many barriers to adoles-
cent girls’ participation in PA as it is usually group-based
(less likely to lead to public display and offers social inter-
action), non-competitive, and usually takes place indoors
(not affected by weather). Dance therefore provides an
appropriate medium through which to increase girls’ PA
and apply SDT as it is has the potential to be intrinsically
motivating and build girls’ perceived autonomy, compe-
tence and relatedness. Many girls who would normally
drop out of other forms of PA during secondary school
will engage in dance when it is available [13].
The applicability of a UK dance-based intervention to
increase PA has not been tested. Delivering dance ses-
sions after school, and focussing on increasing girls’
desire to engage in dance and their ability to take part
with or without adult instruction, could make a signifi-
cant contribution to girls’ PA levels.
Feasibility trial
The Bristol Girls Dance Project (BGDP) feasibility study
[14] was a three-arm, parallel group, cluster randomizedcontrolled pilot trial and economic evaluation, with
schools as the unit of allocation. Seven secondary schools
were recruited and all Year 7 girls who were physically
able to participate in Physical Education (PE) classes were
invited to participate. For practical reasons the sample
was limited to 30 girls per school. Three intervention
schools received two 90-minute after-school dance classes
per week, for nine weeks. Following extensive formative
work [12,14-16], the sessions were based on hip-hop and
street dance genres. All participants were asked to wear
an Actigraph accelerometer for seven days at baseline
(Week 0), during the last two weeks of the intervention
(Week 8 or 9) and 3 months after the intervention ended
(Week 20). The feasibility trial demonstrated that it is pos-
sible to recruit Year 7 girls and record the cost of the
programme. An embryonic resource-use checklist was de-
veloped for use in the main trial economic evaluation. We
also showed that girls would attend the dance sessions
and it was feasible to collect PA data from the girls at
three time points. The feasibility work suggested that it
would be possible to achieve a mean increase of 10 add-
itional minutes of MVPA per weekday (i.e. 50 minutes per
week) if the session intensity was increased and inactive
creative time reduced.
Evidence of cost-effectiveness is important for knowing
where to invest scarce resources and commission pro-
grammes to maximise health outcomes in the population
[17,18]. However, gathering the evidence is a challenge
[19] where behaviour change is associated with health
outcomes that have wider cultural and environmental
determinants [20,21]. The feasibility trial demonstrated
that it was possible to cost the dance programme, but the
cost-effectiveness was not ascertained.
Aims of the current study
The current study builds on the feasibility trial by exam-
ining the effect of a dance intervention on the MVPA
levels of Year 7 girls. The specific research aims of the
BGDP trial are as follows:
Primary aim
1. Determine the effectiveness of the BGDP
intervention to improve the objectively-assessed
(accelerometer) mean weekday minutes of MVPA
accumulated by Year 7 girls one year after the
baseline measurement (T2 = time 0 + 52 weeks).
Secondary aims
2. Determine the effectiveness of the BGDP
intervention to improve the following secondary
outcomes among Year 7 girls at T2:
a) Mean weekend day minutes of MVPA;
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(providing an objective measure of the volume
of overall PA in which participants engage);
c) Mean weekend day accelerometer counts
per minute;
d) The proportion of girls meeting the
recommendation of 60 minutes of MVPA
per day;
e) Mean accelerometer-derived minutes of weekday
sedentary time;
f ) Mean EQ-5D-Y scores (EuroQol 5D Youth
survey - a standardised instrument for
measuring health outcomes);
g) Programme costs (school level).
3. Determine the effectiveness of the BGDP
intervention during the intervention period
(weeks 19–20 of the intervention – first follow-up)
on all primary and secondary outcome variables.
4. Determine the extent to which any effects on
primary and secondary outcomes are mediated by
autonomous and controlled motivation towards PA
and perceptions of autonomy, competence and
relatedness in PA [8].
5. Determine the cost-effectiveness/utility of the
intervention from a public sector perspective over
the time frame of the study.
Design
BGDP is a two-armed cluster randomised control trial in
18 secondary schools. The trial includes process, eco-
nomic, quantitative and qualitative evaluations. The 18
schools will be recruited from state secondary schools
(excluding Special Educational Needs, dance academies
and privately/independently funded schools) operating
within three Local Authorities: Bristol City Council,
North Somerset Council, and Bath and North East
Somerset Council. We aim to recruit up to 33 Year 7
girls from each school, with a minimum of 25 partici-
pants in each (450–594 participants overall). Schools
must have at least 30 Year 7 girls, and be able and will-
ing to allocate space for two after-school sessions per
week for 20 weeks.
All schools fulfilling the inclusion criteria will be
invited to participate and the first 18 schools that agree
to participate will be enrolled. Additional schools will be
placed in a reserve pool. If fewer than 25 girls are
recruited in a given school, we will recruit a different
school. Nine schools will be randomly assigned to the
intervention arm and nine to the control arm.
Participant recruitment
Following school recruitment, a participant recruitment
campaign will be initiated in all 18 schools. A taster
session will be provided for all Year 7 girls who are ableto engage in PE classes. The sessions will be delivered by
an external dance instructor. At the end of the taster
session students will be told about the study (including
details of the randomisation and data collection commit-
ments). All girls will be provided with information packs
for themselves and their parents, and will be asked to
return informed consent forms. If more than 33 consent
forms are returned in each school, 33 girls will be
randomly selected to participate using a computer-
generated algorithm. If a girl drops out of the study prior
to baseline data collection she will be replaced by the
first randomly chosen reserve, with this process repeated
as necessary. No replacements will be made after base-
line collection. All participants will receive a £10 gift
voucher on completion (return of accelerometer) of each
of the data collection phases (£30 in total). The study
has been granted ethical approval from the funder, spon-
sor and the School for Policy Studies ethics committee
at the University of Bristol. Written informed parental
consent will be obtained for all participants.
Sample size
Sample size calculations were performed to detect a
mean difference of ten minutes of weekday MVPA
between the intervention and control groups. The un-
inflated sample size required for analysis to detect a
difference of 10 minutes/day MVPA - assuming a stand-
ard deviation of 18 minutes [14] with 90% power and 5%
two-sided alpha is 68 per arm. We estimated the 95%
Confidence Interval (CI) for the school-associated Intra-
class Correlation (ICC) in the pilot study to be < 0.001
to 0.087. If we assume that 20% of participants will not
provide primary outcome data, the mean cluster size for
analysis will be 24, resulting in a design effect of 3.0
using the upper 95% confidence limit for ICC. Thus, we
will recruit a total of 18 schools and at least 450 girls.
Randomisation
Randomisation will occur at the school level after base-
line data has been collected. Balance between trial arms
will be achieved with respect to Local Authority mem-
bership, mean minutes of participant MVPA at baseline,
school size, and deprivation. Deprivation will be assessed
as the percentage of pupils in the school eligible for the
Department of Education’s Pupil Premium (additional
funding given to schools to support disadvantaged pu-
pils and bridge the attainment gap between them and
their peers).
Intervention description
Schools randomised to the intervention arm will receive
a 20-week dance intervention, consisting of 2 × 75 minute
after-school sessions per week (40 sessions in total),
running between January and June 2014. Dance sessions
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deliver a standardised programme which was developed
in the feasibility trial. Instructors will attend a training
programme before the intervention begins and a ‘booster
session’ after the first term of delivery. The dance
programme focuses on building participants’ perceived
autonomy to be active and perceived dance competence
in a social, autonomy-supportive environment. The pro-
gramme provides exposure to a wide range of dance
styles. Participants in intervention schools will each be
given a ‘dance diary’ which they will be encouraged to
complete between sessions. The diaries will help chil-
dren to reflect on their learning and encourage them to
set their own goals.
Control school provision
Schools in the control arm will not receive the dance
intervention and will continue with their normal sche-
dule. Control schools will receive a £500 donation to the
general school fund once all data has been collected
from participants.
Measures
Data will be collected from all participants (intervention
and control) at three time-points.
1. Time 0 (T0) (baseline), September-November 2013.
2. Time 1 (T1) (baseline +19-20 weeks), June 2014.
3. Time 2 (T2) (baseline + 52 weeks), September-
November 2014.
The following measures will be measured at each time
point: 1) accelerometer-assessed PA; 2) self-completed
psychosocial questionnaire containing variables that we
hypothesise to function as mediators (including self-
esteem measures); 3) self-completion of the EQ-5D-Y
health questionnaire, and; 4) height and weight. Details
of each measurement are outlined below. In addition at
T0, for descriptive purposes, all parents will be asked to
report their home postcode; which will be used to esti-
mate the index of multiple deprivation for the primary
residence. Girls will also be asked to self-report their
level of dance experience using categories of ‘none’,
‘some’ or ‘a lot’.
Accelerometer assessed PA
Participants will wear an Actigraph GT3X+ accele-
rometer for seven days. Periods of ≥60 minutes of zero
values will be defined as accelerometer’non-wear’ time
and discarded. Participants will be included in the
analysis if they provide ≥3 days (weekday or weekend) of
data with at least 500 minutes of data between 06:00 and
23:00.Mean minutes of daily MVPA will be established using
the threshold developed by Evenson et al. [22], which
has been shown to be an accurate threshold for this age
group [23]. The following accelerometer variables will be
derived:
Primary outcome
1. Mean MVPA on weekdays a year after baseline
measurement (T2).
Secondary outcomes
2. Mean weekend day minutes of MVPA (T1 and T2);
3. Mean weekday minutes of MVPA (T1 and T2);
4. Mean weekday accelerometer counts per minute
(providing an indication of the volume of activity
in which the girls engage) (T1 and T2);
5. Mean weekend day accelerometer counts per
minute (T1 and T2);
6. Proportion of girls meeting the recommendation of
60 minutes of MVPA per day (T1 and T2);
7. Mean minutes of sedentary time per weekday
(≤100 counts per minute) (T1 and T2).
Psychosocial questionnaire
All participants will be asked to complete a 66 item ques-
tionnaire at each time point. The questionnaire, which will
be programmed onto a tablet computer, will assess
psychosocial variables that could be influenced by the
intervention and/or mediate the effect of the intervention
on MVPA. Aligned with SDT, autonomous (8 items) and
controlled motivation (7 items) [24] and perceptions of
autonomy (6 items), competence (6 items) and relatedness
(5 items) [25,26] within PA will be measured. Self-esteem
(9 items) [27] will also be measured. All measures were
piloted in the feasibility trial [14] and displayed evidence
of internal consistency among Year 7 girls. Following re-
verse scoring of negatively worded items, subscale mean
scores will be calculated.
As shown in Figure 1, we hypothesise that autonomous
and controlled motivation for PA, and perceptions of
autonomy, competence and relatedness in PA will mediate
the effect of the intervention on weekday MVPA.
Costs/economic outcome data
The EuroQol 5D Youth survey (EQ-5D-Y), validated for
use in children and adolescents [28], will be applied as a
secondary outcome measure of health related quality of
life in the trial. The EQ-5D-Y questionnaire is a standar-
dised instrument for measuring health outcomes in
youth. Public sector resources used at each stage of
programme delivery will be recorded retrospectively
using the resource use checklist tool developed during
Random Allocation
Mediating variables
Autonomous motivation
Controlled motivation
Autonomy
Competence
Relatedness
Primary Outcome
Unmeasured 
confounders
Covariates
(measured confounders)
Figure 1 Hypothesised mediation model.
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data records will all be utilised. Costs will be estimated
using the checklist tool developed for this purpose and
prices from published or established sources. Costs will
be uprated in line with inflation to 2014–15 prices.
Process evaluation
A process evaluation will be conducted in the nine inter-
vention schools. The process evaluation will report on
consent, recruitment, attendance and adherence rates.
The dose of the intervention (i.e. number of planned
sessions delivered) will be recorded for each school.
Intervention fidelity will be assessed by: a) dance instruc-
tors’ completion of a log-book indicating whether they
delivered planned core components of each session
(fully, partially or not at all); and b) observation/audio
recording of four random sessions delivered by each
dance instructor. Observers will rate the degree to which
the instructors delivered the core components of the
session. Audio recordings will be rated using a validated
tool [29], to measure the extent to which dance teachers’
teaching style was autonomy-supportive. At the end of
the four observed sessions in each school, participants
will be asked to complete a perceived exertion [30] and
enjoyment [31] questionnaire.
To assess any contamination of the control group
from dance classes locally, we will collect data on extra-
curricular provision (including dance) in all 18 schools.
School-level data will be collected from school staff at
each measurement point. Additionally, girls will be asked
if they attend dance classes outside of school at each
measurement point. Any girls who withdraw from the
intervention will be asked to complete an exit question-
naire to explore their reasons for withdrawal.Statistical analysis
The analysis and presentation of the trial will be in
accordance with CONSORT guidelines, with the primary
comparative analyses being conducted on an intention-
to-treat (ITT) basis and due emphasis placed on confi-
dence intervals for the between-arm comparisons. To
take appropriate account of the hierarchical nature of
the data, we will use multivariable mixed effects linear
regression to estimate difference in the primary outcome
for intervention group versus control, adjusting for base-
line MVPA and randomisation variables. In a secondary
analysis, we will further adjust for variables that were
imbalanced between the trial arms at baseline. To assess
the potential effect of missing data on the outcomes, in
sensitivity analyses we will impute data using standard
multiple imputation approaches.
We will investigate the effect of adherence to the
intervention using instrumental variable regression, with
adherence defined as girls attending 25 of the 40 ses-
sions. Appropriate interaction terms will be entered into
the primary regression analyses for mean weekday
MVPA in order to conduct pre-specified subgroup ana-
lyses that will include baseline level of dance experience
(‘none’, ‘some’ or ‘a lot’), socioeconomic position (based
on the index of multiple deprivation for the home post-
code – continuous variable), and baseline weekday
minutes of MVPA (continuous variable). Since the trial
is powered to detect overall differences between the
groups rather than interactions of this kind, these
analyses are considered exploratory and results will be
presented using confidence intervals and interpreted
with due caution.
We will explore whether the effect of the intervention
on the primary and secondary outcomes is mediated by
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perceptions of autonomy, competence and relatedness
need satisfaction in PA. This will be achieved by methods
based on the processes of Emsley and colleagues [32].
Quantitative process evaluation data (e.g. attendance
rates) will be analysed using appropriate descriptive
statistics for normally distributed variables (using the
mean and standard deviation) and variables without such
a distribution (using the median and inter-quartile ranges).
Ratings of instructor's teaching styles will be made from
audio recordings combined with real time observation
notes. Each item will be rated in every 5 minute lesson
period, these values will be summed and divided by the
number of five-minute intervals in the lesson. Item scores
will be summed to provide quantitative scores for five
teaching elements; Relatedness support, Structure before
the activity, Structure during the activity, autonomy sup-
port and controlling teaching behaviour.
Economic analyses
Economic analysis will be set within a cost ‘effectiveness’
framework. The mean incremental costs associated with
intervention delivery at the school level will be estimated
from a public sector perspective [14]. Public sector costs
will be related to incremental change in accelerometer-
derived MVPA minutes per weekday and incremental
change in EQ-5D-Y scores to estimate cost per minute of
MVPA, cost per Quality-adjusted Life Year (QALY), aver-
age cost per school and average cost per user, with the as-
sociated CIs reported. EQ-5D-Y will be administered at T0,
T1 and T2. We will also extend the balance sheet frame-
work to include the proportion of participants meeting the
60-minute per day MVPA recommendation. Programme
costs will also be determined at the school level.
Confidence intervals for the incremental cost-effective-
ness ratio (ICER) will be calculated using bootstrapping at
the school level. If appropriate we will produce cost-
effectiveness acceptability curves for a range of thresholds
and conduct threshold analysis to compare our cost per
QALY estimates with National Institute for Health and
Care Excellence (NICE) benchmark values. The time
frame for the health economic evaluation is the length of
the study, as the focus is to consolidate learning from our
feasibility study in a full trial, and not to attempt to make
long term predictions of cost-effectiveness at this stage.
Uncertainty will be explored using sensitivity analyses and
findings will be presented for a range of decision makers
at the societal and funder levels, including Local Author-
ities and the National Health Service (NHS), from a public
sector perspective.
End of study qualitative assessment
Qualitative methods will be used at the end of the inter-
vention to ascertain elements of the intervention thatworked well, potential improvements, and factors that
might affect future dissemination/roll-out.
A focus group will be conducted with a selection of
participants at all nine intervention schools. Participants
will be purposively sampled to represent a range of
attendance levels, with approximately 6–8 participants
per group. The focus groups will address facilitators,
barriers to participants’ engagement, perceived impact
and their views on promoting the dance project for a
larger roll-out.
Semi-structured telephone interviews will be conduc-
ted with all dance instructors, addressing their expe-
riences of delivering the intervention, barriers and
facilitators, and factors central to supporting their con-
tinued involvement if the programme was implemented
more widely. Semi-structured interviews will also be
conducted with the primary contact at each intervention
school, focusing on the logistical and organisational
factors affecting delivery within school and how best to
market the project for wider implementation. Inter-
views and focus group recordings will be transcribed
verbatim and analysed via NVivo software, using the-
matic analysis [33].
Current status of trial (23/09/2013)
18 schools have been recruited, with four reserves.
Dance instructors have been recruited to deliver the
taster and after-school dance sessions. Baseline data is
currently being collected. Randomisation of schools to
control and intervention arms will be conducted in
October 2013, and schools will be informed of their arm
allocation soon after. The after-school dance sessions
will be delivered between January and June/July 2014 in
the nine intervention schools.
Discussion
This paper describes the rationale and methods that will
be used for the BGDP cluster randomised controlled
trial. The trial is attempting to increase levels of PA
amongst Year 7 girls in the greater Bristol area, UK.
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